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"Catching Up'' With Russia in Agriculture Would Mean 
20 Million More Workers on our Farms 
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This would: 
A. Raise our costs for food 
B. Lower our standard of living 
C. Decrease our ability to resist aggression 
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Seasonal Price Patterns for 


Barley, Oats, and Alfalfa Hay 


Odell L. Walker 


Prices of oats, barley, and alfalfa hay, as well as most other agri- 
cultural products, fluxuate in a fairly regular month to month pattern 
within a crop year. Such price movements within a crop year or mar- 
keting season are called seasonal price variations. A knowledge and under- 
standing of seasonal price patterns is important for planning livestock 
and poultry production and making crop and marketing decisions. 


Data and Procedure 


Seasonal price patterns for barley, oats, and alfalfa hay were esti- 
mated from average prices received by farmers in Oklahoma as re- 
ported by the Oklahoma Federal-State Crop and Livestock Reporting 
Service. Prices for the following years were used in the analysis: barley, 
1946-47 through 1957-58; oats, 1949-50 through 1957-58; and, alfalfa hay, 
1939-40 through 1957-58. These periods are generally representative of 
average market conditions. They include favorable and unfavorable 
crop years and a variety of livestock prices and crop and livestock pro- 
duction levels. 


Monthly price indexes are the average of a ratio of the actual 
monthly price in each year to a centered, 12 month moving average for 
that month and year.!. The index obtained for each month represents 
the relative standing of that month as compared with the average level 


for all months. 





IKarl A. Fox and R. J, Foote, Seasonal Variation: Methods of Measurement and Tests of 
9 


Significance, U.S. Department of Agriculture, Bureau of Agricultural Economics, Washington 25, 
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Variation in Seasonal Patterns 
The average seasonal patterns may have considerable variation since 
conditions are seldom identical in two or more years. Therefore, the 
patterns are not perfect for prediction, but they do enable a producer 
or user of feed to improve his management decisions. 


Two measures of variation are the standard deviation of individual 
years’ monthly indexes, s, and the standard deviation of the average 
monthly index, s,. These measures are commonly used to make 
generalizations concerning future seasonal patterns. For example, one 
might predict the range within which the average index would be ex- 
pected to fall two-thirds of the time by adding s, to the average seasonal 
index to obtain an estimate of the upper limit and subtracting s, from the 
average seasonal index to obtain the lower limit. A similar procedure 
might be applied, using s, to obtain the 68 percent confidence range 
for individual years’ monthly indexes. Usefulness of such generaliza- 
tions depends on the adequacy of the sample period, the assumption 
that no major changes in marketing patterns will occur and the as- 


sumption that net seasonal prices changes are under consideration. 
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Figure 1. Seasonal Price Pattern and One Standard Deviation (s and s.) Ranges of 





Variation for Oklahoma Barley Price. 
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Barley Seasonal Price Patterns 


The average seasonal price pattern for Oklahoma barley prices is 
indicated by the solid line in Figure 1 and is given in Table 1. The 
prices of barley usually were lowest in June, increased to a seasonal high 
in January, and then decreased until harvest. Prices in June were 10 
percent below the annual average price while in January they were 
about five percent above average. Using June as a base, prices were 
about 18 percent higher in January than at harvest time. 


Variation in seasonal patterns is shown by the shaded areas in 
Figure 1. The dotted area defines the one standard deviation range of 
the average and the cross hatched area defines the one standard de- 
viation range of individual year indexes. Based on this sample period and 
a confidence level of 68 percent (approximately two out of three years), 
the dotted area would include the average percentage and the cross 
hatched area would include percentages for individual years. For example, 
the one standard deviation range for the average June index over a 
period of years is 87 percent to 92 percent and one standard deviation 


range for June indexes in individual years is 82 percent to 97 percent. 


Some managers are interested in magnitudes of possible gains o1 
losses from storage as well as the average expectation. To provide these 
data, seasonal indexes were applied to three barley price levels. The 
storage period assumed was from harvest to the month having the highest 
price. Barley prices would increase $.14, $.17, and $.20 if barley prices 
average $.90, $1.10, and $1.30 per bushel, respectively, and the average 
pattern prevails (Table 2). Average increases are net of trend, cyclic o1 


unusual price conditions. 


Estimates of two-thirds confidence ranges for average and individual 
year seasonal price increases are given in Table 3. For example, the 
range for the average seasonal increase when barley is $1.10 is $.14 to 
$.20. The range for individual years is $.05 to $.32. The highest, $.39, 
and the lowest, $.04, price increase occurring during the period studied 
is also shown in Table 3. This range was computed from individual 


year indexes and actual prices for each year. 


Oat Seasonal Price Patterns 


Prices of oats in June were about 12 percent below the annual aver- 


age while in Februayy they were about seven percent above the average 
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Table 3. Variation of Estimated Seasonal Price Increases for Barley, 


Oats, and Alfalfa Hay 





Barley Oats Alfalfa Hay 
$/bu $/bu. $/ton 


One standard deviation range for 


average price increases 2 .13-.17 6.80-7.90 


One standard deviation range for 
an annual price increase 9.00-9.70 
Highest price increase 


Lowest price increase 





price (Figure 2 and Table 1). Alternatively, February prices were about 
22 percent above harvest prices (June). The average seasonal index fon 
July was slightly lower than that for June. However. in recent years 
technological changes such as use of combines and new varieties has 


apparently caused a shift to lower June prices and relatively highe 


July prices. 








Figure 2. Seasonal Price Pattern and One Standard Deviation (s and s_) Ranges of 


Variation for Oklahoma Oat Prices. 





Current Farm Economics 


Prices of oats at both harvest and early winter were more variable 
than in other months because of fluxuating feed requirements in the fall, 
shifts in harvest dates and varying harvest conditions. Ranges of varia- 
tion in the seasonal pattern are shown in Figure 2 and may be inter- 


preted as described for barley. 


Table 2 contains seasonal price increases in dollars for three oat 
price levels. If the average seasonal pattern holds and oats prices are 
at the $.75 per bushel level, oat prices would increase $.15 per bushel 
from June to February. The one standard deviation range for seasonal 
price increases is $.13 to $.17 when oats are $.75. The one standard de- 
viation range for price increases in any single year is $.09 to $.21. For 
the period studied, the seasonal increase for oats was never lower than 
$.07 per bushel and once reached a high of $.23 per bushel. 
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Figure 3. Seasonal Price Pattern and One Standard Deviation (s and s_) Ranges of 


Variation for Oklahoma Alfalfa Hay Prices. 
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Alfalfa Hay Seasonal Price Patterns 





Alfalfa hay prices had greater seasonal variation than other crops 
(Figure 3 and Table 1). State alfalfa prices were about 83 percent of 
average in June and 112 percent in January. Typically, January prices 
were 36 percent above June prices. Even though alfalfa harvest continues 
through early September, the September index is about 16 percent 
above the June index. 

One standard deviation ranges for alfalfa hay price indexes are 
shown in Figure 3. Alfalfa hay prices are quite variable, particularly at 
late harvest, early fall and early spring. Production conditions and vary- 
ing feed requirements are primarily responsible for this variation. 

The seasonal pattern for alfalfa hay indicates a $7.37 price increase 
from June to January when average prices are at the $25.00 level (Table 
2). The one standard deviation range for individual years’ seasonal 
price increases during the 19 year period analyzed was $5.00 to $9.70. 
The minimum seasonal increase was $1.90 and the highest was $19.30. 


Summary 

Seasonal price patterns presented in this publication provide a basis 
for estimating total returns from storage. Such estimates may be ob- 
tained by applying the seasonal indexes for the month storing is to take 
place and the month sales are to be made to the expected average price 
level. For example, the average seasonal price index for alfalfa hay is 
82.7 percent in June and 112.2 percent in January. With hay at $27.00 
per ton, the expected seasonal price increase is 112.2 percent ($27.00) 
—82.7 percent ($27.00) = $7.86. Alternatively, the index of January as 
a percentage of the June index may be multiplied by the June price to 
give an estimate of the January price. 


Some managers may want to consider ranges of possible returns from 
storage as well as average returns. Ranges of seasonal indexes and sea- 
sonal increases were provided for that purpose, along with standard de- 
viations used in estimating ranges. The final decision to store depends 
on the relation of storage costs to expected returns or savings from stor- 


age. 














Estimates of Consumer Purchases of 
Selected Food Productsin Oklahoma 


Preston E. LaFerney and Leo V. Blakley 


Requests for information on the consumption of agricultural com- 
modities in Oklahoma are frequent. Most available consumption data, 
however, are only for the United States, or in some cases for regions 
within the United States. This article reports the results from an at- 
tempt to estimate consumption of selected food commodities in Okla- 
homa from regional and national data. 


The estimates are based on the comprehensive survey of food con- 
sumption made in 1955 by the U. S. Department of Agriculture for the 
United States and for regions including the South.’ Generally, the 
data used in this study represent purchases for home consumption by 
households of two or more persons. All levels of urbanization are in- 
cluded. Home consumption of non-purchased food, either by urban 
families or by farm families is excluded. 


Average family or per person purchases reported for the nation or 
for a major region cannot be used for an individual state. The level of 
food purchases is related to the amount of income available to the 
families and this income varies from one state to the next. Therefore, a 
relationship of income and food purchases for each food commodity 


1U. S. Department of Agricuiture, AMS and ARS, Food Consumption of Households in the 
South, Report No. 4 of Household Food Consumption Survey 1955, December, 1956. 
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was estimated for the South. Nine income groups were used. Consump- 
tion of each food by each income group was divided by the average 
number of persons in the family and multiplied by 52 weeks. This gave 
an estimate of annual per capita consumption based on weekly con- 
sumption. The income reported by each family group was also cal- 


culated on a per person basis. 


Income Elasticity Estimates 


The estimates of annual purchases of each food were plotted against 
the corresponding average per capita money income after taxes for each 
group, and curves with equations shown in Table I were fitted. From 
these equations, estimates of income elasticity were derived for the 
1955 average per capita disposable income level for the South ($1,263). 
The income elasticity estimates are included in Table I. Income elastic- 
ity is a number which indicates the effect of a 1.0 percent change in 
income on the change in quantity purchased. For example, the in- 
come elasticity of beef and veal as reported in Table I is .36. This means 
that a 1.0 percent increase in income is associated with a 0.36 percent in- 
crease in the quantity of beef and veal purchased for consumption. 


All income elasticity estimates were positive at the level of income 
used for the South. However, at higher levels of income some equations 
would indicate negative income elasticity estimates. Commodities with 
low income elasticity estimates (0.0 to 0.25) include fresh apples, lamb 
and mutton, oranges, potatoes, processed dairy products, fresh snap 
beans, processed snap beans, and processed sweet corn. Commodities with 
high income elasticity estimates (.60 and above) include processed apples, 
fresh milk and cream, grapefruit, peanuts, spinach (processed), and fresh 
strawberries. Commodities with intermediate estimates include meats 
(excluding lamb), lemons and limes, processed peaches, and many ol 
the vegetables. The estimates were quite variable among the fruits and 
vegetables. For the latter group, five were below 0.30, eight were between 
0.30 and 0.50, and two were above 0.50. 


Estimated Consumption in Oklahoma 


The equations in Table 1 were used to estimate Oklahoma purchases 
of each food at the 1955 per capita disposable income level ($1,385) and 
at the 1959 level ($1,481). For 1959, this was the current income deflated 
to a 1955 base by the consumer price index. 

The estimates obtained from this procedure were subject to seasonal 
variation since they were based on estimated purchases during the spring 











Table 1.—Equations for Food Consumption and Income Elasticity 


Current Farm 


Est 


Economics 





imates, South, 1955 
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a 


Income 
Elasticity 








Commodity Fstimating Equation R2 Estimate 
Meats 
Beef and Veal Y = —89.01 + 46.66 log X 89 36 
Broilers Y = —19.87 + 15.63 log X 86 .24 
Lamb and Mutton b _ sites 
Pork Y = 43.47 + .13(10°°)X — .26(10°)X? .43 15 
Turkey b x. 
Dairy & Poultry Products 
Butter (creamery) Oe 2ie o T2CIO .92 41 
Eggs Y =—30.05 + 18.16 log X .96 3 
Fresh Milk & Cream Y = 23 87 + .24X% + .40(10°)X 97 .67 
Processed Dairy Products Y = —38.93 + 36.00 log X 94 22 
(excluding butter) 
Fruits 
Apples (fresh) Y = 10.53 + .51(107?)X — .13(10°)X? .35 16 
Apples (processed ) Y= =.23 + 30(10") x .67 07 
Grapefruit ¥=5:356 + ./5(107)x 88 64 
Lemons and Limes Y = 5.04 + .33(10°?)X 86 45 
Oranges Y= 5.40 + .54(107*)X—.31(107 
X?+ .53 (107°) X° .99 .04 
Peaches (fresh) b a = 
Peaches (processed) Y = —9.88 + 5.52 log X .85 aa 
Strawberries (fresh) ¥=i27 + 2200") 2% .60 91 
Melons b i 
Vegetabl«s 
Cabbage (fresh b oe = 
Carrots (fresh) Y = —9.53 + 5.16 log X .87 3D 
Celery Y = —11.10 + 5.26 log X .84 44 
Cucumbers (fresh) Y = —7.32 + 3.82 log X 58 37 
Lettuce and Escarole Y = —30.54 + 14.70 log X .88 42 
Lima Beans (processed) Y = 1.44 + .24(10°°)K — .56(10°°)X? .81 35 
Peppers Y = —2.10 + 1.10 log X .87 36 
Potatoes Y = 44.01 + .37(10°°)X + .15(10*)X? .89 .03 
Snap Beans (fresh) Y = —3.17 + 3.83 log X .68 19 
Snap Beans (processed) Y = —1.18 1.90 log X .70 18 
Spinach (fresh) Y = —2.13 + .99 log X 35 .46 
Spinach (processed ) ¥Y = .65(10") + .30(10°)X 88 82 
Sweet Corn (fresh) Y = 4.74 + .38(107*)X 79 50 
Sweet Corn (processed) Y = 5.65 + .78(107°)X 52 AS 
Sweet Potatoes b ae oe 
Tomatoes (fresh) Y = —19.43 + 12.78 log X 76 .28 
Tomatoes (processed) Y= 4.95 + .54(1077)X .97 58 
Nuts 
Peanuts Y = 61010"): + .31010*)X 95 .86 
a 
, Y annual per capita consumption in pounds. X = annual per capita money income after taxes. 
» 


Source: 





No equation fitted; average per capita consumption for the South was used. 


Estimated from data included in U. §. Department of Agriculture, AMS and ARS, Food 


Consumption of Households in the South, Report No. 4 of Household Food Consumption 


Survey 1955, 





December, 


1956 
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months. Therefore, the estimates were adjusted for seasonality of con- 
sumption. A conversion factor was obtained by comparing, commodity 
by commodity, estimated United States annual consumption based on 


weekly data with actual United States annual consumption.” 


Per capita estimates of annual consumption, adjusted for seasonality, 
were multiplied by Oklahoma population for the two years to obtain 
the estimated total annual purchased consumption of each food in 
pounds. Since estimates of consumption were in terms of retail weight, 
they were converted to a farm-weight basis by use of standard conversion 
factors.* Estimated consumer purchases of each commodity for con- 


sumption are included in Table 2. 


Comparison of Production and Purchased Consumption 


For comparison purposes, Oklahoma production is also included in 
Table 2. Production data for meats and dairy and dairy products (other 
than fresh milk and cream) represent total annual production. Only 
commercial production of fruits, vegetables, nuts, and fresh milk and 
cream is represented, which excludes production consumed on farms 
where produced. 


Oklahoma was a surplus producer of beef and veal, lamb and 
mutton, and turkey during both time periods. Surplus production of 
turkey increased considerably between 1955 and 1959. Both pork pro- 
duction and broiler production were below purchased consumption 


estimates during these years. 


Production of eggs consistently exceeded purchased consumption. 
There was a slight surplus of fresh milk and cream, but a deficit existed 
for processed dairy products other than butter. 

Oklahoma was a deficit producer of fruits, since only small quanti- 
ties of most fruits were produced. Only strawberries were produced in 
surplus quantities in 1959; the strawberry crop of 1955 fell short of 


purchased consumption. 


2Annual consumption was obtained from UU, 8. Department of Agriculture, AMS, Consumption 
of Food in the United States, 1909-52, Agricultural Handbeok No. 62, September, 1957 and Sup- 


plement for 1956. 


3U. §. Department of Agriculture, ARS, Food Yields Summarized by Different Stages of 
Preparation, Agircultural Handbook No. 102, June, 1956, 

I S. Department of Agriculture, “Consumption and Utilization of Agricultural Products,” 
Major Statistical Series of the U. S. Department of Agriculture, Vol, 5, Agricultural Handbook 
No. 118, December, 1957 
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Current Farm Economics 


Fresh and processed spinach were the only vegetable toods for 
which production consistently exceeded consumption. 


The total commercial peanut crop exceeded purchased consumptions 
of peanuts for food by large margins in both years although a direct 
comparison is misleading. Consumption of peanuts in Oklahoma con- 
sists of many varieties and types not produced in large volumes in the 
state. 














Specialization on the Dairy Farm 


Clark Edwards 


The trend in grade A milk production in Oklahoma is toward fewer, 
larger, more efficient dairy farms. In this changing environment each 
individual dairyman needs to find an efficient farm organization suited 
to his own locality, ability, and capital position. 


Growth pattern studies on dairy farms in Central and Northeast 
Oklahoma indicate specialization rather than diversification on the 
larger, more profitable dairy farms of the future.’ Dairymen can maxi- 
mize profits over the years by concentrating their efforts on producing 
milk for sale. Most full-time grade A dairymen are already specializing 
in milk production in the sense that sales from beef and hogs, cotton 
and tobacco, and other farm products are treated as minor sources of 
income. To the extent that dairymen are producing feed grains, wheat, 
replacements, and forage, however, more specialization is possible. Let 


us examine these four enterprises one at a time. 


Feed Grain Production 


Feed grain production can profitably be included in a dairy farm 
organization when cropland is available at reasonable cost. As the 
size of the dairy herd increases, however, more forage is needed from 
the available land and feed grain production is the first victim of the 


process of spec ialization. 


For example, some farmers in the study started with a herd of 60 
cows on 320 acres of cropland with an additional 180 acres in native 


‘Dairy Farm Organization in Central and Northeast Oklahoma,’ Clark Edwards and Herbert 
Grubb, Oklahoma Agricultural Experiment Station Bulletin No. B-573, February, 1961, 
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pasture. When the herd was expanded from 60 to 75 cows, the oats enter- 
prise was reduced from 78 to 45 acres. The decrease of 33 acres in the 
oats enterprise freed that much land to produce forage for the added 15 
cows. Oats are currently selling for about $37.50 per ton. The farmer 
in this example could pay more than $41 per ton to buy oats for feed 
grain rather than produce more oats at the expense of selling less milk. 


Wheat Production 


Wheat production is another target of the specialization process on 
dairy farms in Central and Northeast Oklahoma. Most of the farms 
studied had a wheat allotment from 20 to 40 acres in size. 


At present price support levels for wheat, dairymen with large, 
efficient herds, limited land, and some readily available expansion capital 
can afford to give up the wheat allotment for the sake of a larger dairy 
herd. If the price of wheat were to fall to $1.00 per bushel, and other 
farm prices remained at present levels, all the dairymen represented 
by this study would stop growing wheat and specialize in more milk 


production. 


Replacement Production 


Most of the farmers interviewed said they pay about $220 per head 
for replacement heifers. Others paid about $200. At these prices, ad- 
vantages through specialization by buying replacements rather than 
raising them can be realized on farms with low costs of milk production, 
limited acreage, and readily available expansion capital. 


For example, a dairyman starting with an 84 cow herd on 440 
acres of cropland with an additional 240 acres in native pasture would 
be willing to pay as much as $250 per replacement in order to transfer 
land, labor, and capital out of replacement production into a larger 


milking herd maintained by purchased replacements. 


In other situations, it is cheaper to raise replacements than to buy 
them. Dairymen with 20 to 40 high producing cows are likely to have 
some land and labor to devote to replacement production. They can 
raise high quality replacements using resources that would not be em- 
ployed in milk production anyway. In such cases, profit maximizing 
dairymen would rather raise replacements than buy them unless they 
have opportunities to buy high quality springer heifers for less than 
$200 head. 


Current Farm Economics 47 








46 Oklahoma Agricultural Experiment Station 


Hay Production 
Fifteen percent of the dairymen interviewed were buying all their 
hay. Results of the cost and returns study indicate that those who have 
cropland capable of producing three tons of good quality alfalfa hay per 
acre will profit by raising, not buying, hay. 


In no case studied were farmers able to pay as much as $25 per ton 
for alfalfa rather than produce all the hay needed on the farm. With the 
production efficiencies observed, few dairymen could afford to pay more 
than half the going price for a ton of good hay if they had the opportun 


ity to raise it themselves. 


In cases where capital for herd expansion was available, and where 
land was limiting, the herd could profitably be expanded beyond the 
roughage base of the farm if a dependable source were available for ob- 


taining good alfalfa hay for $18 to $20 per ton. 


Conclusion 


Dairymen in Central and Northeast Oklahoma who have herds of 
more than 20 cows but less than 120 should consider specialization of 
milk production as they plan for larger herds. Feed grain production is 
the first target of the specialization process. It is profitable to give up 
the wheat allotment and to buy replacements as a means of expanding 
the dairy herd when land is limiting and when investment capital is 
readily available. Ordinarily, it is not profitable to expand the herd 


bevond the forage base of the farm 
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